ids-2 



[Japanese unexamined patent publication] 
(54) Title: A Flat-shaped Image Display Unit 
(11) Publication No.: HEI 3-71111 t 
(43) Publication date: March 26, 1991 
(19) Patent Office: JP 

(21) Filing no.: HEI 1-207356 

(22) Filing date: August 10, 1989 

(71) Applicant: Fuji Shashin Film Kabushiki Kaisha 

(72) Inventor: 1 person 

(51) Int. CI. * Identification Symbol 

G 02 F 1/1347 

1/15 560 

1/163 
G 09 F 9/46 

G 09 G 3/39 Z 



Specification 

[Title of the present invention] 
An flat-shaped image display unit 
[Claims] 

1. A flat-shaped image display unit, comprising: an active display; 
and a passive display, wherein the passive display is placed on top 
of the active display. 

2. The flat-shaped image display unit as defined in the claim 1, wherein 
the passive display is more minutely divided in terms of picture 
elements than the active display. 

[Detailed Explanation of the Invention] 

The present invention particularly relates to a flat-shaped image 
display unit, in more detail, the present invention relates to the 
flat-shaped image display unit that combines a flat-shaped active 
display and a flat-shaped passive display. The flat-shaped image 
display unit of the present invention is made possible by the two features, 
namely: a high luminance resolution and a high definition. 
[Description of the Related Art] 

In the previous years, the cathode ray tube (CRT) is used in versatile 
areas as a well-known image display unit. The cathode ray tube (CRT) 
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is excellent from a viewpoint of the luminance resolution and in terms 
of the minuteness in the picture elements (that is, cathode ray tube 
is high definition) . For these reasons, the cathode ray tubes (CRT) 
are adapted in variety of purposes. However , on the other hand, the 
cathode ray tube (CRT) has a disadvantage of being large in size and 
in addition to that, it is heavy in weight. 

For these reasons, in the recent years, the flat-shaped image display 
unit such as liquid crystal display (LCD), plasma display panel (PDP), 
and electrochromic (or chemical) display (ECD) are widespread for use 
as the part of various purposes. 
(Problems to be solved by the Invention] 

However, in regard to the various types of flat-shaped image display 
units, those that have both the high luminance resolution and high 
definition are difficult to come by and are not being supplied at all. 
For instance, a fairly good high definition can be achieved by the liquid 
crystal display (LCD) and electrochromic display (ECD), but as for the 
luminance resolution only as far as about 16 gradations is reached. 
There is a marked difference in the luminance resolution of liquid 
crystal display (LCD) and electrochromic display (ECD) as compared to 
the luminance resolution of the cathode ray tube (CRT) . The plasma 
display panel (PDP) deteriorate both in the luminance resolution and 
definition, comparing to the cathode ray tube (CRT) . 

The present invention attempts to solve these problems by aiming to 
supply a flat-shaped image display unit that is excellent both in the 
luminance resolution and definition. 
[Means to solve the Problems] 

The characteristic of the flat-shaped image display unit of the 
present invention is a configuration of placing the passive display on 
top of the active display. 
[Action and Effect) 

The previously-described liquid crystal display (LCD) and 
electrochromic display (ECD) are preferably used as the passive display . 
As described previously, it is comparably easy to increase the definition 
of the passive display. On the other hand, it is rather difficult to 
increase the luminance resolution of the passive display. Therefore, 
by placing the active display at the back of the passive display, the 




luminance resolution will multiply owing to the effect of this passive 
display. That is, for example, in the case in which the number of 
gradations of the passive display is 16, by combining with the active 
display which has the number of gradations of 4, the number of gradation 
as a whole image display unit becomes 16 X 4 = 64. 

For the active display, it is best to use those that have the same 
number of picture elements as the passive display. However, such display 
is difficult to come by. Such that the active display having a less 
number of picture elements than the passive display may be used instead. 
In such cases, a plurality of picture elements of the passive display 
adjacent to the active display will receive the same amount of optical 
exposure as a picture element of the active display. However, a 
difference in the concentration of the adjacent picture elements for 
a normal image is minor so that the gradation does not deteriorate to 
a visible extent. The gradation reappearance property of the image 
display unit does not deteriorate even if a plurality of the adjacent 
picture elements of the passive display receives the equivalent amount 
of optical exposure as a picture element of the active display. 

Under these circumstances, those having a greater number of gradations 
in particular is preferred as the active display, even if such active 
display has less number of picture elements than the passive display, 
since the main objective of the active display is to improve the luminance 
resolution. As such active display, for example, the electro 
luminescence panel (ELP) , the plasma display panel (PDP), and the light 
emitting diode (LED) are preferably used. 
I Embodiments) 

Hereinbelow, the present embodiment of the invention is now described 
in detail with reference to the drawings. 

The drawing of Fig. 1 shows a lateral view of the flat-shaped image 
display unit which is one of the embodiments of the present invention. 
The drawing of Fig . 2 shows a planer view of the flat-shaped image display 
unit which is one of the embodiments of the present invention. This 
flat-shaped image display unit comprises the followings: a supporting 
substrate 10 which is plane in shape, an electro luminescence panel 20 
which is mounted on top of the supporting substrate 10 as the active 
display; a liquid crystal panel 30 which is mounted on top of the electro 
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luminescence panel 20 as a transparent type passive display. The electro 
luminescence panel 20 comprises a plurality of electro luminescence 
devices 21 in a plurality of matrix shapes. Each electro luminescence 
device 21 is 1 picture element. On the other hand, as a liquid crystal 
panel 30, for example, the thin film transistor (TFT) switch matrix 
laminated type is used. It is well known that this type of liquid crystal 
panel 30 is comprised of layers of the followings, in the order of the 
electro luminescence panel 20 side; a glass substrate 31, a thin film 
transistor switch matrix 32, a liquid crystal layer 33, a common 
transparent electrode 34, and a glass substrate 35. A liquid crystal 
layer which is between a part of picture element electrode of the thin 
film transistor switch matrix 32 and the common transparent electrode 
34 will form so-called a liquid crystal cell 36 to configure 1 picture 
element . 

In regard to the present embodiment, a size of picture element in 
the liquid crystal panel 30, in other words, a size of the liquid crystal 
cell 36 is approximately 250 x 250 pm. On the other hand, a size of 
the picture element in the electro luminescence panel 20, in other words, 
a size of the electro luminescence device 21 is approximately lxl mm. 
For every single electro luminescence device 21, 4x4 = 16 liquid crystal 
cells 36 are arranged. 

A control circuit 40 of the image display unit receives a digital 
image signal Sd, outputs an electro luminescence panel operation control 
signal SI and a liquid crystal panel operation control signal S2. The 
control circuit 40 then transmits these signals SI and S2 to an electro 
luminescence panel operation circuit 41 and a liquid crystal panel 
operation circuit 42, respectively. The electro luminescence panel 20 
and the liquid crystal panel 30 operate based on the electro luminescence 
panel operation control signal SI and a liquid crystal panel operation 
control signal S2 . The digital image signal Sd takes 64 different values 
ranges from "000000" having the lowest luminescence (greatest 
concentration) to "111111" having the highest luminescence (least 
concentration). The digital image signal Sd reflects the number of 
picture elements in the liquid crystal panel 30. The liquid crystal 
panel operation control signal S2 controls the optical transimmisivity 
of each liquid crystal cell 36 of the liquid crystal panel 30 separately. 
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Accordingly, each one of the liquid crystal cells 36 forms 1 picture 
element in the actual displayed image. The optical transmissivity of 
each liquid crystal cell 36 can be controlled to 16 stages. The liquid 
crystal panel operation control signal S2 responds to the end 4 digits 
of the digital image signal Sd ranging from w 0000" to "1111" , and controls 
the optical transmissivity of each liquid crystal cell 36 to 16 stages. 

On contrary, the electro luminescence panel operation control signal 
SI responds to a typical value of the digital image signal Sd (for example, 
medium value and average value) from the 16 picture elements of PI to 
P16, for each electro luminescence device 21, as illustrated in Fig. 
2. Such value is determined per every electro luminescence device 21. 
Each electro luminescence device 21 emits light in 4 different strengths 
Ll s L2, L3 and L4. The electro luminescence panel operation control 
signal SI controls the electro luminescence device 21 to emit light at 
various strength LI, L2, L3 and L4 (provided that LI < L2 < L3 < L4). 
The electro luminescence panel operation control signal SI emits the 
electro luminescence device 21 to emit light at each emission strength 
LI, L2 , L3 and L4 when the first two digits of the typical value of 
the electro luminescence panel operation control signal SI are u 00", 
w 01", n 10", and M ll". Incidentally, the electro luminescence panel 
operation control signal SI is 8 digits. 

The drawing of Fig. 3 outlines the relationship between the luminance 
of each picture element and the digital image signal Sd in the case of 
operating the electro luminescence panel 20 and the liquid crystal panel 
30 based on the electro luminescence panel operation control signal SI 
and a liquid crystal panel operation control signal S2 described above. 
The strength of back light by the electro luminescence device 21 is 
controlled in 4 stages of LI, L2, L3 and L4, as illustrated in Fig. 3. 
Under each back light strength, the optical transsimisivity of each 
liquid crystal cell 36 is controlled to 16 stages, therefore, as a whole 
image display unit, 4 x 16 = 64 gradations is implemented. 

In the embodiment described above, the electro luminescence panel 
20 is used as the active display. The liquid crystal panel 30 is used 
as the passive display. The present invention is not confined to this 
embodiment. Appropriate selections of the displays are possible, for 
use as the passive display and the active display in the manner described 
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above. Also, in the above-described embodiment, a ratio of the number 
of picture elements for the active display and the passive display is 
1 : 16 (active : passive). Other ratio values are also possible including 
1 : 1 ratio. 

(Effects of the present invention) 

As described per above, the flat-shaped image display unit of the 
present invention overlays the active display which is comparably easy 
to increase the picture element density and the passive display, and 
this allows the high definition and high luminance resolution of the 
image display unit. Therefore, according to the present image display 
unit, an extremely high quality image is possible for display. Also, 
the present image display unit makes the most of its characteristics 
of being thin in shape as well as being light in weight, in addition 
to that, the high image display quality, therefore, its use is versatile . 
[Brief description of the drawings) 

Fig. 1 shows a lateral view of the flat-shaped image display unit 
for one of the embodiments of the present invention. 

Fig. 2 shows a planer view of the flat-shaped image display unit for 
one of the embodiments of the present invention. 

Fig. 3 outlines the luminance resolution of the image display unit 
of the embodiment above. 
ISigns) 

Electro luminance panel 20 
Electro luminance device 21 
Liquid crystal panel 30 
Liquid crystal cell 36 
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